Gender in plants: sex chromosomes are emerging from the fog.
Although most plants have flowers with both male and female sex organs, there are several thousands of plant species where male or female flowers form on different individuals. Surprisingly, the presence of well-established sex chromosomes in these dioecious plants is rare. The best-described example is white campion, for which large sex chromosomes have been identified and mapped partially. A recent study presented a comprehensive genetic and physical mapping of the genome of dioecious papaya. It revealed a short male specific region on the Y chromosome (MSY) that does not recombine with the X chromosome, providing strong evidence that the sex chromosomes originated from a regular pair of autosomes. The primitive papaya Y chromosome thus represents an early event in sex chromosome evolution. In this article, we review the current status of plant sex-chromosome research and discuss the advantages of different dioecious models.